The formation of UV-induced chromosome aberrations involves ERCC1 and XPF but not other nucleotide excision repair genes.
ERCC1-XPF, through its role in nucleotide excision repair (NER), is essential for the repair of DNA damage caused by UV light. ERCC1-XPF is also involved in recombinational repair processes distinct from NER. In rodent cells chromosome aberrations are a common consequence of UV irradiation. We have previously shown that ERCC1-deficient cells have a lower ratio of chromatid exchanges to breaks than wild type cells. We have now confirmed this result and have shown that XPF-deficient cells also have a lower ratio than wild type. However, cells deficient in the other NER genes, XPD, XPB and XPG, all have the same ratio of exchanges to breaks as wild type. This implies that ERCC1-XPF, but not other NER proteins, is involved in the formation of UV-induced chromosome aberrations, presumably through the role of ERCC1-XPF in recombinational repair pathways rather than NER. We suggest that ERCC1-XPF may be involved in the bypass/repair of DNA damage in replicating DNA by an exchange mechanism involving single strand annealing between non-homologous chromosomes. This mechanism would rely on the ability of ERCC1-XPF to trim non-homologous 3' tails.